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ACRONYMS 
 
 
bls below land surface 

CCI CH2M HILL Constructors, Inc. 

cm2 centimeters squared 

COC chemical of concern 

COPC chemical of potential concern 

ELCR excess lifetime cancer risk 

EPC exposure point concentration 

FDEP Florida Department of Environmental Protection 

FS Feasibility Study 

GIR General Information Report 

HHRA Human Health Risk Assessment 

HQ Hazard Quotient 

mg/kg milligrams per kilogram 

NAS Naval Air Station 

NCEA National Center for Environmental Assessment 

PAH polynuclear aromatic hydrocarbon 

PCB polychlorinated biphenyls 

PRG(s) Preliminary Remediation Goal(s) 

RAGS Risk Assessment Guidance for Superfund 

RBC(s) Risk-Based Concentration(s) 

RfD reference dose 

RI  Remedial Investigation 

SCTL Soil Cleanup Target Level 

SVOC semivolatile organic compounds 

TRPH total recoverable petroleum hydrocarbon 

TtNUS  Tetra Tech NUS, Inc. 

USEPA United States Environmental Protection Agency 

VOC volatile organic compound 
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1.0 INTRODUCTION 

Tetra Tech NUS, Inc. (TtNUS), under contract N62467-94-D-0888 to the Department of the Navy, 

Southern Division, Naval Facilities Engineering Command is submitting this Feasibility Study (FS) 

Addendum to address changes at Site 6, South Transformer Oil Disposal Area, since the original FS was 

submitted in March 2001 (TtNUS, 2001).  The original FS included six Naval Air Station (NAS) Whiting 

Field sites: Sites 3, 4, 6, 30, 32, and 33.  Surface and subsurface soil at Site 6 was addressed in 

Section 4 of the FS. 

 
The changed conditions at Site 6 addressed in this FS Addendum include: 

 

• Arsenic was determined to be naturally occurring at Site 6 - Based on additional review of 

inorganic data from the facility and surrounding area in April 2001, the observed arsenic values 

were determined to represent naturally occurring levels [Florida Department of Environmental 

Protection (FDEP), 2001].  In Section 4.1.2 of the FS (TtNUS, 2001), arsenic was identified as 

one of the primary risk drivers for all receptors.  Because the identified human health risks 

associated with arsenic are now considered to be due to naturally occurring levels, arsenic will 

not be retained as a chemical of concern (COC) and remediation of arsenic in soil is not required 

at Site 6. 
 
• Soil Excavation and Removal - On 15 May 2002, contaminated soil from two areas was 

excavated at Site 6 [CH2M HILL Constructors Inc. (CCI), 2002].  Each area had been 

predetermined through source delineation sampling and analysis performed in August 2001 

(CCI, 2001).  Each area measured 10 feet by 10 feet and was approximately 5 feet deep. 

Approximately 37 cubic yards of nonhazardous soil were removed from the combined areas. The 

objective of the remedial activities was to perform excavation of soil exceeding residential 

cleanup goals for benzo(a)pyrene and total recoverable petroleum hydrocarbons (TRPH). 
 
• Additional Soil Data - Two post-removal action sampling events were conducted by CCI.  

Because of discrepancies in sample coordinates, two additional surface soil samples (plus a 

duplicate) were collected from the site in September 2003 (CCI, 2003). The sample from the 

6SB03 area was analyzed for the full suite of polynuclear aromatic hydrocarbons (PAHs).  The 

sample from the 6SB04 area was analyzed for TRPH and polychlorinated biphenyls (PCBs). The 

results of the September 2003 sampling event indicated no exceedances of the residential 

cleanup goals for PAHs in the 6SB03 area sample, and no exceedances of the residential 

cleanup goals for TRPH or the PCB Arochlor-1260 in the 6SB04 area sample.  To confirm 

subsurface soil did not exceed the residential cleanup goals for PAHs, additional soil samples 
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were collected from the area of the 6SB03 soil boring location in January 2004 (CCI, 2004) and 

analyzed for the full suite of PAHs.  Four samples (plus a duplicate) were collected from 5 to 

7 feet below land surface (bls) in the area of 6SB03 soil boring location.  The sample results 

indicated no exceedances of the residential cleanup goals for PAHs.  

 

• Change in Screening Criteria - Over the course of the investigations at this site, United States 

Environmental Protection Agency (USEPA) Region IV changed its screening criteria for 

evaluation of hazardous waste-related sites from USEPA Region III risk-based concentrations 

(RBCs) to USEPA Region IX Preliminary Remediation Goals (PRGs) (USEPA, 2002); therefore, 

analytical results are now compared to the USEPA Region IX PRGs and FDEP Soil Cleanup 

Target Levels (SCTLs) (FDEP, 1999). 

 

• The individual metal constituents, aluminum, iron, manganese and vanadium, have no direct 

evidence of site-related use at Site 6 and the process and procedures at this site did not likely 

contribute to the presence of these inorganic analytes in surface or subsurface soil.  Additionally, the 

site-specific values for these inorganics are within the range of levels found at NAS Whiting Field and 

of naturally occurring levels throughout the southeastern United States.  The Remedial 

Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field” presenting the technical basis for this determination.  

Considering the information presented above, aluminum, iron, manganese and vanadium are not 

considered chemicals of potential concern (COPCs) for Site 6 surface and subsurface soils.  

 

1.1 PURPOSE 

 

The purpose of this FS Addendum is to evaluate the impact of the above changed conditions on the 

surface and subsurface soil at Site 6.  The specific items to be evaluated include: 

 

• New soil analytical data collected in August 2001 for source delineation prior to soil excavation 

• Excavation and removal of contaminated soil in May 2002 

• Post-removal soil analytical data collected in September 2003 and January 2004 

• Soil screening criteria changed to USEPA Region IX PRGs 

• Revised Human Health Risk Assessment (HHRA)  
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1.2 REPORT ORGANIZATION 

 

This FS Addendum is organized into three chapters.  Chapter 1.0 presents the purpose of the 

FS Addendum.  Chapter 2.0 discusses environmental conditions at the site including the revised HHRA. 

Chapter 3.0 presents conclusions and recommendations. 

 

This addendum also includes the following Appendix.   

 
 Appendix A Interim Removal Action Data  
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2.0 ENVIRONMENTAL CONDITIONS 

Site 6 is located southeast of the Midfield Maintenance Hangar, Building 1454 (Figure 2-1).  At Site 6, 

from the 1940s until 1964, transformers were reportedly drained into the grassed ditch located southeast 

of Building 1454.  It is likely the dielectric fluid from the transformers contained PCBs.  Runoff from the 

grassed ditch drains in a northeasterly direction eventually into Big Coldwater Creek, located 

approximately 2.3 miles east of the disposal site (Geraghty and Miller, 1984). 

 
The source of chemicals in the surface and subsurface soils at Site 6 can be attributed to the release of 

transformer oil into the drainage ditch located southeast of Building 1454; however, semivolatile organic 

compounds (SVOCs) and PCBs were infrequently detected in the surface and subsurface soils.  Other 

chemicals detected in the surface and subsurface soils include volatile organic compounds (VOCs), 

TRPH and inorganic constituents.   

 
Environmental conditions at Site 6 are described in detail in the RI Report (TtNUS, 1999) and the FS 

(TtNUS, 2001).  Only interim removal activities including post-removal soil sampling and analysis, and the 

associated revised HHRA for Site 6 are discussed in the following sections. 

 

2.1 REMOVAL ACTIVITIES 
 

Source Delineation 
 
On 9 August 2001, additional surface and subsurface samples were collected in the vicinity sample 

locations 6SB03 and 6SB04 (Figure 2-2) to further delineate of benzo(a)pyrene and TRPH, respectively.  

A complete summary of the soil delineation is presented in the Data Transfer Memorandum, Results of 

Additional Soil Sampling at Site 6 (CCI, 2001).  Based on the exceedances of benzo(a)pyrene and TRPH 

(both above industrial SCTLs) found during RI activities, and the delineation performed in August 2001, 

an area measuring 10 feet by 10 feet and approximately 5 feet deep was recommended for excavation at 

both sample locations 6SB03 and 6SB04.  

 

Soil Excavation 
 
The intent of the limited excavation was to remove contaminated soil exceeding the associated cleanup 

criteria for benzo(a)pyrene and TRPH.  Removal activities are described in detail in the Project 

Completion Report (CCI, 2002).  The project scope included excavation; removal, transportation and 

disposal of contaminated soil; collection and analysis of confirmatory soil samples; placement and 

compaction of clean backfill soil in excavation areas; and site restoration. 
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Site 6 excavation activities began on 15 May 2002 and were completed that day.  The excavated soil was 

loaded directly into transport vehicles as it was being excavated.  Because the extent of the excavation 

was both vertically and horizontally predetermined, no confirmation samples were collected from the 

sidewalls or bottom of the excavation.  Approximately 37 cubic yards of contaminated soil were removed 

and disposed as nonhazardous waste.  A figure showing the areal extent of the excavation as reported in 

the Project Completion Report (CCI, 2002) is included in Appendix A. 

 

Post-Removal Soil Sampling 

 

Post-removal soil sampling was performed in September 2003 and in January 2004 to confirm 

contaminated soil was no longer present at the site after the May 2002 removal activities.  The 

September 2003 sampling event included collection of two surface soil samples plus a duplicate. These 

sample locations are identified on Figure 2-2 as 6SS03 and 6SS04.  Analytical results show the TRPH 

concentrations for sample 6SS04 (0 to 2 feet bls) and its duplicate were 9 and 9.6 milligrams per 

kilogram (mg/kg), respectively.  For sample 6SS03 (0 to 2 feet bls), the PAH analysis showed a 

benzo(a)pyrene concentration of 11.5 micrograms per kilogram (µg/kg).  These values are well below the 

Florida SCTL and the USEPA Region IX PRG for direct contact exposure (residential).  A copy of the 

analytical data is included in Appendix A.   

 

In January 2004 additional samples were collected and analyzed to confirm no PAHs remained in the soil 

in the 5 to 7 foot interval at sample location 6SS03 (CCI, 2004).  The sample locations are identified on 

Figure 2-2 as 6SB50, 6SB51, 6SB52, and 6SB53.  The duplicate sample was collected from 6SB53.  

Analytical results indicate no exceedances above the FDEP SCTLs or the USEPA Region IX PRGs for 

direct contact exposure (residential).  A copy of the analytical results is included in Appendix A. 

 

2.2 REVISED HHRA 
 

This section presents the revised HHRA using analytical data for soils from 0 to 15 feet bls.  The revised 

HHRA conservatively estimates the potential risk to human health considering historic analytical data, 

source delineation analytical data collected in August 2001 prior to removal activities, recent post-removal 

analytical data (September 2003 and January 2004), and arsenic, aluminum, iron, manganese, and 

vanadium being present at naturally occurring concentrations at Site 6.  The original HHRA was included 

in the RI Report (TtNUS, 1999). 

 

The first step of the re-evaluation was to determine a revised list of COPCs.  The re-evaluation will 

consider exposure to surface and subsurface soil by hypothetical future residents.  FDEP SCTLs and 

USEPA Region III RBCs were used to select COPCs in the original risk assessment.  However, USEPA 
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Region IV currently requires the use of USEPA Region IX PRGs to select COPCs, therefore, FDEP 

SCTLs and USEPA's Region IX PRGs were used in this analysis to select COPCs in surface and 

subsurface soil for this evaluation. 

 

Arsenic concentrations at NAS Whiting Field have been determined to be naturally occurring 

(FDEP, 2001). The individual metal constituents aluminum, iron, manganese and vanadium have no 

direct evidence site-related use at Site 6 and the process and procedures at this site did not likely 

contribute to the presence of these inorganic analytes in surface or subsurface soil.  Additionally, the site-

specific values for these inorganics are within the range of levels found at NAS Whiting Field and of 

naturally occurring levels throughout the southeastern United States.  Documentation included in the RI 

for NAS Whiting Field Site 40, Basewide Groundwater, presents the technical basis for this determination.  

This reference, titled “Inorganics in Soil at NAS Whiting Field”, is an Appendix to the Site 40 RI. 

 

Considering the information presented above, aluminum, arsenic, iron, manganese and vanadium are not 

considered chemicals of potential concern (COPCs) for Site 6 surface and subsurface soils and are not 

considered in this revised risk assessment.   

 
The steps employed in the RI baseline HHRA have been used in this revised HHRA.  The steps include: 

 
• Selection of COPCs – Section 2.2.1 

• Exposure assessment – Section 2.2.2 

• Toxicity assessment – Section 2.2.3 

• Risk characterization – Section 2.2.4 

• Uncertainty analysis – Section 2.2.6 
 

The risk screening for human health uses the Florida SCTLs (FDEP, 1999) and the USEPA Region IX 

PRGs (USEPA, 2002) to conservatively assess exposure and toxicity.  The five steps for performing the 

risk screening are described in detail in the following sections. 

 

2.2.1 Selection of COPCs 
 

The following factors are considered in the selection of COPCs for human receptors: 

 

1) Occurrence and distribution of chemicals in the environmental media 

2) Individual chemical toxicity 

3) Adjustment for multiple chemical exposures 

4) Comparisons of site-specific concentrations with corresponding background concentrations 
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All soil samples collected from 0 to 15 feet bls at Site 6 were evaluated for COPC selection.  Only those 

chemicals detected in at least one sample were screened against the lesser of the USEPA Region IX 

PRG or the FDEP SCTL for direct residential exposure.  

 

The USEPA Region IX PRGs are screening levels corresponding to fixed levels of risk, either an excess 

lifetime cancer risk (ELCR) of one in a million (1.0E-06) or a noncancer hazard quotient (HQ) of 1 or 

more.  The USEPA Region IX PRGs consider the most sensitive receptor, a residential child, for 

chemicals associated with noncancer toxicity.  For carcinogenic chemicals, exposure is based upon the 

assumption of cumulative exposure for a residential child and a residential adult.  The Florida residential 

SCTLs are risk-based screening levels based on either cancer risk or noncancer toxicity, using the lower 

of values protective against ELCR of 1.0E-06 or a noncancer HQ of 1.  Like the Region IX PRGs, the 

Florida SCTLs account for exposure to chemicals in soil via incidental ingestion, dermal contact, 

inhalation of volatiles, and inhalation of particulate dusts.  To account for possible additivity of 

noncarcinogenic effects, screening levels for noncarcinogenic chemicals were divided by 10. 

 

As described in the RI (TtNUS, 1999), some chemicals did not have PRGs or RBCs and, therefore, 

surrogate screening values were selected.  Essential nutrients (calcium, magnesium, potassium, and 

sodium) were not considered COPCs.  Inorganic analytes were screened against background 

concentrations but all chemicals selected as COPCs had maximum concentrations above background 

values. 

 

Chemicals detected in soils were retained as COPCs if the maximum detected concentrations exceeded 

the adjusted screening levels and twice the mean of the background concentration.  The development of 

the background concentrations for Whiting Field, Florida is presented in the General Information 

Report (GIR), NAS Whiting Field (ABB-ES, 1998).  Additional information regarding site-specific 

background concentrations for arsenic, aluminum, iron, manganese and vanadium at NAS Whiting Field 

has been discussed previously in this FS addendum. 

 

As shown in Table 2-1, no constituents were identified as COPCs for surface soil and subsurface soil at 

Site 6.  

 

2.2.2 Exposure Assessment 

 

No COPCs were identified for surface and subsurface soils.  Therefore, an exposure assessment is not 

required for this revised HHRA for Site 6. 
 

 







Rev. 3 
08/20/04 

470104001 2-9 CTO 0028 

2.2.3 Toxicity Assessment 
 

No COPCs were identified for surface and subsurface soils.  Therefore, a toxicity assessment is not 

required for this revised HHRA for Site 6. 

 

2.2.4 Risk Characterization 
 

No risk characterization was required because no COPCs have been identified at Site 6. 

 

2.2.5 Results 
 

No COPCs were identified in surface or subsurface soil at Site 6.  Therefore, no carcinogenic or non-

carcinogenic risks were identified for Site 6. 

 

2.2.6 Uncertainty Analysis 
 

General uncertainties associated with the risk estimation process and site-specific uncertainties are 

discussed or referenced in the RI.   
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

The preceding sections of this FS Addendum described the human health risk from exposure to surface 

and subsurface soil at Site 6, South Transformer Oil Disposal Area.  Conclusions and recommendations 

based on this HHRA information are presented in the following sections. 

 

3.1 CONCLUSIONS 
 

The conclusions of the FS Addendum are summarized below. 

 

• No COPCs were identified in surface and subsurface soil at Site 6. 

• No carcinogenic or noncarcinogenic human health risks have been identified for Site 6. 
 

3.2 RECOMMENDATIONS 
 

No further action for surface and subsurface soil is recommended at Site 6 due to the following reasons: 

 

• No carcinogenic or noncarcinogenic human health risks have been identified for surface or 

subsurface soil at Site 6. 
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INTERIM REMOVAL ACTION DATA 
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